Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.040; wR factor = 0.115; data-to-parameter ratio = 13.8.
In the crystal of the title compound, C 11 H 15 NO 4 , the molecules are linked into sheets by N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds. Within the molecule, the 1,4-dihydropyridine ring exhibits a distinctive planar conformation [r.m.s. deviation from the mean plane of 0.009 (3)Å ], and the other non-H atoms are almost coplanar [r.m.s. deviation = 0.021 (3) Å ] with the 1,4-dihydropyridine ring. The conformation of the latter is governed mainly by two intramolecular C-HÁ Á ÁO nonclassical interactions.
Related literature
For general background to the biological activity of 1,4-dihydropyridine derivatives, see: Kazda & Towart (1981) ; Janis & Triggle (1983) ; Nú ñ ez-Vergara et al., (1998); Mak et al., (2002) . For their synthesis, see: Hantzsch & Liebigs (1882) . For related structures, see: Bai et al. (2009) ; Quesada et al. (2006) ; Ramesh et al. (2008) ; Zhao & Teng (2008) . For hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À 1; y; z; (ii) x þ 1; y; z À 1.
Data collection: SMART (Bruker, 1997 ); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. 
Comment
The 1,4-dihydropyridine, (1,4-DHP) derivatives, as analogues of NADH coenzymes, exhibit a wide range of biological activities, acting as powerful arteriolar vasodilators (Kazda & Towart, 1981) and antihypertensives (Janis & Triggle, 1983 ).
In addition, 1,4-DHP compounds such as nifedipine, nisoldipine and nicardipine exhibit potential trypanocidal activity (Núñez-Vergara et al., 1998) . The classical preparation method of 1,4-DHP is the Hantzsch (Hantzsch & Liebigs, 1882) and a number of 1,4-DHP derivatives have been synthesized via this method. We have prepared some 1,4-DHP derivatives by condensation reaction of β-enamino esters with aldehyde. As a typical example containing a planar 1,4-DHP ring, we now report the molecular and supramolecular structure of dimethyl 1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate, (I) (Fig. 1 ).
In the I, interestingly, 1,4-DHP ring exhibit perfectly coplanar conformation with r.m.s. deviation from the mean plane of 0.009 (3)Å. This conformation is significantly diverse from those found in other 1,4-DHP derivatives, where each of the 1,4-dihydropyrimidine rings adopts flat-boat conformation (Quesada et al., 2006; Ramesh, et al., 2008; Zhao & Teng, 2008; Bai et al., 2009) . Another point of interest in the conformation concerns the ester portion of the molecule. In each molecule, there are two short non-classical intramolecular C-H···O interactions (Table 1) , and these, we think, control and stabilize the conformations of the two methoxycarbonyl fragments, which are both coplanar with the 1,4-DHP ring, as shown by the torsion angles. However, for C2-methoxycarbonyl it is carbonyl atom O2 that participates in the intramolecular hydrogen bond, and for C4-methoxycarbonyl it is ethoxy O3 atom. Within the 1,4-DHP ring, the C1-C2 and C4-C5 distances shows markedly two double bonds. The N1-C1 and N1-C5 bonds are significantly shorter than the standard N-C experimental bond length of 1.47Å (Mak, et al., 2002) . These features in bond distance suggest the existence of π-delocation in the C2/C1/N1/C5/C4 fragment. Due to the above conformational features of I, its supramolecular structure exhibits some interesting feature. The molecules of the title compounds are linked into sheets by two independent intermolecular hydrogen bonds, one of N-H···O and one C-H···O type (Table 1) , the formation of which is readily analyzed in terms of two one-dimensional substructures, one formed by the the N-H···O hydrogen bond and one formed by the C-H···O hydrogen bond. For the sake of simplicity, we shall omit any further consideration of other C-H···O intermolecular interaction involving C7-methyl group, which is too weak to influence the overall dimensionality of the supramolecular structure. In the first substructure, atom N1 in the molecule at (x, y, z) acts as a hydrogen-bond donor to the methoxycarbonyl atom O4 in the molecule at (x-1, y, z), thus forming by translation a C 2 2 (6) (Bernstein et al., 1995) chain running along the [1 0 0] direction (Fig. 2) . In the second substructure, methyl atom C11 in the molecule at (x, y, z) acts as a hydrogen bond donor via H11B to methoxycarbonyl atom O2 in the milecule at (x+1, y, z-1), so forming by translation a C(9) (Bernstein et al., 1995) chain parallel to the [-1 0 1] direction (Fig. 2) . The combination of the two chain motifs is sufficient to link all the molecules into a two-dimensional sheet parallel to (0 1 0). Two such sheets pass through each unit cell in the domains 0 < y < 1/2 and 1/2 < y < 1, and there are no direction-specific interactions between the two sheets.
supplementary materials sup-2 Experimental
Into a three-necked round-bottomed flask equipped with a stirrer were introduced methyl 3-aminobut-2-enoate (0.1 mol, 11.5 g), aqueous formaldehyde (0.05 mol, 37% 4.0 g) and ethanol (95%, 25 ml). The resulted mixture was refluxed with stirring for ca 20 min, and then the solution is cooled to room temperature. The precipitate was filtered off, washed with cool ethanol (95%), and the resulting solid product was recrystallized from hot ethanol to give crystals of I.
1
H NMR (DMSO, 400 MHz) of (I): δ 8.35 (s, 1H), δ 3.59 (s, 6H), δ 3.14 (s, 2H), δ 2.12 (s, 6H).
Refinement
All H atoms other than the C1-and C5-methyl H atoms were located in a difference map and then treated as riding atoms with C-H distances of 0.96Å (CH 3 ) or 0.97Å (CH 2 ), and N-H distance of 0.86Å with U iso (H) = 1.2U eq (C, N) or 1.5U eq (methyl C). The C1-and C5-methyl H atoms was modelled as idealized disordered methyl groups over two sets offset by 60°. Figures   Fig. 1 . The molecular structure of I, showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. H atoms are shown as small spheres of arbitrary radius. Only one component of the disordered methyl groups is shown. 
